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(54) Actuator for a bicyde gear-shift 

(57) The actuator device (10, 100) for a bicycle 
gear>shift comprises: ea\ articulated quadrilateral mech> 
anism (11) witti four connecting rods (21, 22, 23, 24) 
hinged tog^tier according to four pin axes (31 , 32, 33, 
34) by four pin elements (41 , 42, 43. 44), in which the 
first connecting rod (21 ) is intended to be integrally fixed 
to a bicycle frame , the second connecting rod (22) Is 
opposite to the first connecting rod ^1 ) in ttie articulated 
quadrilateral (11) and is intendedtot>e fixed to a support 
for a gear-shift deraSleur; and a motor member (12), 



having a variable length according to a drive axis (13) 
and active l>etween two opposite pin elements (41 . 42) 
to move th^n towards and away from each other de- 
forming the articulated quadrilateral (11). According to 
the invention the drive axis (13) perfectly intersects the 
pin axis (32) of at least one (42) of the two pin elements 
(41 , 42) between which the drive m€ml>er (1 2) is active 
and intersects at least substantially the pin axis (31. 32) 
of l>oth of the two pki elements (41 , 42) between which 
the drive memt>er (12) Is adhre. 
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Description 

[0001] The present invention refers to an aerator for 
a bicycle gear-shffl, that is a mechanical device wtiich 
causes the dispiaoennent of the chain t>^een different 
toothed wheels, for such a purpose displacing a derait- 
leur by which the chain itself is guided. 
[0002] In the context of this patent description and of 
the Ibliowing dalms, the gear-sliift to which it is referred 
can equally be the rear one, which displaces the chain 
between the different sproclcets associated with the rear 
wheel of the bicycle, or the front one, which displaces 
the chain between the different gears associated with 
the pedal cranlcs. 

[0003] Usually, the actuator device of the gear-shift 
comprises an articulated quadrilateral mechanism (typ- 
ically an articulated parallelogram) with four connecting 
rods hinged tog^er according to four pin axes by four 
pin elements, in which ttie first connecting rod is inte- 
QFErily fixed to the btcyde frame, the second connecting 
rod (opposite to the first connecting rod in the articulated 
quadrilateral) is fixed to a support for the gear-shift de- 
raiOeur, the deformation of the articulated quadrflatemi 
determines the displacement of the deralHeur and there- 
fore the gear-change. 

[0004] The aforementioned deformation of the articu- 
lated quadrilateral can be obtained manually, through 
the movement of control levers transmitted to the actu- 
ator through a cable of the Bowden type, or with an elec- 
tric motor which - followfng an appropriate commarKf 
given by the cyclist and through an appropriate mecha- 
nism - cfisplaces different parts of the articulated quad- 
rilateral one another, deforming it and thus displacirig 
the deraaieur. 

[0005] A constant object of manufacturers of gear- 
stilflsisthatofinriproving the precision of actuation, up- 
on which depends the ease and refiabili^ of the gear- 
shift. This requirement Is clearly stronger the more the 
gear-shift is intended to be used fri high-level cycling 
competition. The adoption of electric motor components 
makes such a requirement even stronger, t>ecause the 
defomiation action in such a case is very direct, without 
tfie mediation of the Bowden cable. 
[0006] Therefore, the present invention regards an 
actuator device for a bicyde gear-shift, comprising: - an 
articulated quadrilateral mechanism with four connect- 
ing rods hinged together according to four pin axes by 
four pin elements, in which the lirst connecting rod Is 
intended to be integrally fixed to a frame of the bicycle, 
the second connecting rod is opposite to the first con- 
necting rod in the articulated quadrilateral and is intend- 
ed to be fixed to a support for a gear-shift cSeraHleur; 

a motor memt)er. having a vari£d>le length aocorc£ng 
to a drive axis and active between two opposite pin 
elements to move tttem towards and away from 
each other deforming the articulated quadrilateral; 



characterised in that 

the drive axis sut)stantialty intersects the pin axis of 
both the two pin elements between which ttie drive 
5 memt>er Is active. 

[0007] vyTfth the term 'sut^stantlally intersects" it is 
meant that the distance t)etween the drive axis and the 
pin axis is less than the diameter of the pin element 

10 |Q008] In tliis way. the d^onmation action sut)stantial- 
ly takes place along one of the diagonals of the articu- 
lated quadrilateral; ttiis ensures ttie best ooruiitions lor 
controlting the d^onnalion itself and thus for controlling 
the movement of the second connecting rod wtth the de- 

'5 failieur. 

[0(K>9] The conditions for controlling the deformation 
are even t>etter in a preferred solution in wtiich the drive 
axis perfectly intersects at least one of ttie pin axes, by 
this meaning that the distance b^ween scUd axes be- 
comes minimal and only comprises the typfeai toieranc- 
es of mechanical processings. 

[0010] Even more preferably, the drive axis perfectly 
intersects ttie pin axis of t>oth the two pin elements be- 
tween which the drive memt>er is active, in this way, in- 
deed, the deformation actk>n takes place exactly along 
one of the diagonals of the artkxjlated quadrilateral. 
[0O11] Preferably, the aitk^utated quadrilateral is an 
articulated parallek>gram. In fact, usually it Is desired 
that ttie demilleur be moved ^ translational motk>n with 
respect to the bicyde frame; nevertheless it is not mied 
out that particular applications can suggest to also give 
controlled rotations to thederailteur, in such a case mak- 
ing suitable the use of an articulated quadrilateral other 
ttian a parallek>gram. 

[0O12] The motor member with a variable length can 
be of various types; for ttie purposes of the invention. 
Indeed, it is not relevant how the variation In length along 
the drh^e axis Is otstained. Preferably, tiowever, the mo- 
tor memtier comprises an electric motor housed on a 
support mounted on a first of the pin elements, a screw 
arranged axiaOy along the drive axis and put into rotation 
tiy the electric motor, a nut screw engaged with the 
screw and fixed to a second of the pin elements opposite 
to ttie first, wherein the drive axis perfec% intersects the 
axis of ttie second pin element The rotating screw-nut 
screw solution is appredated for its constnjctkxi sim- 
plk^ity and for the ease with which ft alkyws the length 
variatk>ns of the drive member to t>e controlled; indeed, 
there is direct proportionally between angles of rotation 
(or t>etter numt>er of tums) and length variation . 
[0O13] Usually, ttie connecting rods have a sutistan- 
tial width in ttie direction of the poi axes, defining with 
such a width an inner space of the articulated quadrilat- 
eral; with resped to such an inner space, the drive mem- 
ber can be placed externally (suitat>iy extending ttie pin 
elements) or - preferably - internally. The internal posi- 
tioning indeed determines a tower encumbrance of the 
actuator and a more t>alaiiced and therefore more pre- 
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cise actuation of the drive member. 
11)014] To allow the aforementioned tntemcU position- 
ing of the drive member together with the perfect inter- 
section of the drive axis with the axes of the pin ele- 
ments, preferably the nut screw comprises an intemaOy 
threaded tubular body, and two opposite pin portions 
perpendicular to the tut>ulart>ody. In practice, therefore, 
the nut screw ftself becomes part of the secorKl pin el< 
ement. 

[00151 With such a nut screw, preferably, the second 
pin element moreover comprises two <>pposite pbis, 
each inserted into hinging holes formed in the connect- 
ing rods converging in the second pin element and in 
the pin portions of the nut screw. This solution allows an 
easy assembGng of the pin element and of the connect- 
ing rods. 

IP016] Pr^erably, a degree of freedom Is provided k>e- 
tween the motor and the articulated quadrilateral, by this 
meaning that at least one relative movement - even 
modest - between ttie motor and the articulated quadri- 
lateral Is allowed. This degree of freedom ensures ttiat 
the action of the motor is transferred to the quadrilateral, 
without anomalous stresses due to small imprecisions 
in shape or assembly of the parts t>eing created. 
[0017] Such a degree of freedom can t>e achieved in 
various ways. Acconfing to a pr^erred ws^, ttie de^ee 
of freedom is provided by a clearance which allows the 
nut screw to make small displacements in the direction 
of ttie axis of the second pin element According to an- 
ottier preferred way, ttie degree of freedom is provided 
ty a Hooke*s joint between the screw and the motor 
The first solution is dearly cheaper ( even though sufR> 
ciently ^ficient); the second solution is certainly more 
efficient, but more expensive. 

IP018| Pr^erai^iy, the tutHilarbody of ttie nut screw is 
dosed at one of Us ends and has a length such as to 
reoehfe the screw during the maximum contraction of 
ttie drive memt>er. The closing of ttie tubular t>ody guar- 
antees the t>etter protection of the threaded coupling l>e- 
tween screw and nut screw against dirt and impurities 
during the use of ttie bicycle on which ttie actuator is 
mounted. 

IPOl 9] Preferably, the device comprises a mechanical 
fuse in ttie coupGng t>etween the drive element and ttie 
articulated quadrilateral mechanism. By mectianical 
fuse it is meant a mechanicai element in the kinematic 
chain interposed t>^ween ttie motor and ttie articulated 
quadrilateral which is provided with a limited and prede- 
termined stress resistance, tower than the resistance of 
alt ttie other elements. In such a way, in ttie presence of 
anomalous high-Intensity stresses on the actuator (due 
for example to knocks caused t>y ttie tMcyde falBng 
down), a yiekiing takes place on the mechanteal fuse, 
and not on the other elements whnh are ttius protected. 
[0020] Themediank^lfusecan tie realised in various 
ways. 

[0021 ] According to a pr^erred emtxKiiment, the me- 
chanteal fuse comprises a coupling with a calit>rated in- 



terference between the electric motor and its support, 
such as to aOow relative axial displaoements only wtien 
apred^enrnined holding stress is exceeded. In ttie case 
of a knock, ttie quadrflateral shaD be able to freely de- 
s form without damages t>ecause of the axial nvittidrawal 
of ttie motor from its support. 

[0022] According to another preferred embodiment, 
ttie mechanical fuse comprises a coupling with calS>rBt- 
ed interference t>etween a threaded bush engaged w^ 
io the screw of the motor and a receiving seat thereof in 
ttie tubular element of the nut screw, such as to altow 
relative axial displacements only when a predetermined 
hokUng stress is exceeded. In ttie case of a knock, the 
quadnlateral shall t>e able to freely deform without dam- 
is ages t>ecause of ttie axial wittidmwai of the bush from 
ttie nut screw. 

[0023] AccortBng to a furttier pr^erred emtiodiment, 
ttie mectiank»l fuse comprises a coupGng with calbrat- 
ed interference t»etween the Hooke'^ Joint and at least 
one of the motor or ttie threaded screw, in the case of 
a knock, ttie q uadrilateral shall t>e ab le to freely def omn 
without damages t>ecause of the axial withdrawal of the 
Hooke's joint 

[0O24] Further charecteristtes and advantages of the 
Invention shall tiecome clearer from the foBowing de- 
scriptk>n of some preferred embodimenls, given with 
reference to the attached drawings. In such drawings: 

figures 1 and 2 are partial section views of an actu- 
ator device according to a first emtK>diment of the 
invention, in two different operating positions; 
figure 3 is a partial section view (and vnth parts par- 
tially removed) of the devk:e of figures 1 and2{na 
further operating position (intermediate t>^ween 
those iOustrated In figures 1 and 2), taken in the di- 
rectron of the arrow III; 

- figure 4 Is an enlarged view of a detail of figured; 
figures is a view of the same detail of figure 4. in a 
different operating condition; 
figures 6 and 7 are partial section views of an actu- 
ator devtee accorcfing to a second embodiment of 
the invention, in two different operating positions; 

- figure 8 is an enlarged partial section view of a d^il 
of the devKO of f^ures 6 and 7, taken in ttie cfirection 
of ttie arrow VIII. 

[0025] With r^erence to figures 1 to 5, with reference 
nun^>er 1 0, a bicycle gear-shift actuator device is wholly 
incficated; t>oth the gear-shift and even more so the tM- 
cyde are not part of the invention and are not iltusbated. 
[0O26] Ttie actuator devtee 10 ccxnprises an artfeulat- 
ed quadrilateral mectianism 1 1 made up of four connect- 
ing rods: a first connecting rod 21 Intended to be fixed 
integrally to the bteyde frame, a second connecting rod 
22 opposite to ttie first connecting rod 21 in the artk:u- 
lated quadrilateral 11 and intended to tie fixed to a sup- 
port for a gear-shift deraiReur, a third connecting rod 23 
and a fourth connecting rod 24. The four connecting 
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RKlG^I. 22, 23 and 24 are ailiculated together accorif< 
ing to lour parallel pin axes 31, 32. 33 and 34 by four 
respective pin elements 41 , 42. 43 and 44, so as to form 
ttte aforementioned articulated quadnlateral 11 . 
10027] It should be noted (f^re 3) that the conne<^ng 
rods 21, 22, 23 and 24 have a substantial width In the 
direction of the pin axes 31 , 32, 33 and 34; thanks to 
such a width, an internal space is defined in the articu- 
lated quadrilatefEl 11 between the connecting rods 21, 
22. 23 and 24 and the pin elements 41. 42, 43 and 44. 
[0028] tt should also be noted that both theconnecting 
rods 21 , 22. 23 and 24 and the pin elements 41 , 42, 43 
and 44 can have whatever shape, more or less complex. 
For exarr^le. the first connecting rod 21 has a relatively 
massive configuration. Just like the second connecting 
rod 22; the connecting rod 23. instead, has a suttstan- 
tiaOy plate^aped conftguratkm, whereas the connect- 
ing rod 24 is made of a monolithic structure with two 
parallel arms 241 and242Joinedbyat>ridge243. Equal- 
ly, the pin elements 43 and 44 are simple pins, whereas 
the pin elements 41 and 42 have a more complex struc- 
ture, as shaO be ilkistrated shortly. 
[0029] As for the sizes, in the illustrated aerator de- 
viCG 10 the distances tietween the pin axes 31 , 32, 33 
and 34 are equal in pairs: the distance between the axes 
31 and 33 is equal to the distance b^ween the axes 32 
and 34. just as the distance between the axes 31 and 
34 is equal to the distance t>etween the axes 32 and 33. 
This means that the artk^ulated quadrilateral 11 is more 
precisely an articulated paraHelogram. and that there- 
fore - given the fixed conditk>n of the connecting rod 21 
fixed to the bicyde frame - a deformation of the articu- 
lated quac^iateral 1 1 implies that the connecting rod 22 
moves with transtation€d motion along a circular path, 
defined l>y the connecting rods 23 and 24. If the quad- 
rnateral 11 were not a paralletogram, the motion of the 
connecting rod 22 wouki have not only a tianslational 
component, but also a rotational component; such a sit- 
uatk>n is usually not desired, tnjt could be useful in cer- 
tain conditions, to give particular movements to the 
gear-shtft deraiileur. 

[0030] The actuator devne 10 also comprises a drive 
member 12, having a variable length along a drive axis 
13. The drive memt>er 12 in tum comprises an open- 
cradle support 51 , mounted on the first pin element 41 . 
More precisely, the support 51 is made up of a nrKmo- 
littUcslructufe with two skJememt>ers 512and513con- 
nected by a bridge 514; the two side members 512 and 
513 are provkfed with respective eyelets 514 cmd 515, 
fadng each other and aligned so as to be able to receive 
conventtonal locking means, such as a boft (not shown 
in ttie figures). 

[0031] The assembling of the support 51 on the pin 
element41 is olitalned in the fonowingmarmer. The con- 
necting rod 21 has two wings 211 and 212 whfch sur- 
round the arms 241 and 242 of ttie connecting rod 24, 
whfch in tum surround the skie members 512 cmd 513; 
the pin element 41 consists of two pins 411 and 412, 
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each inserted In holes formed along the axis 31 in the 
elements 211 , 241 and 512 and 212, 242 and 513, re- 
spectively. 

[0032] The drive member 12 moreover comprises an 
electric motor 52, housed and fixed in the support 51 . 
The motor 52 is provkied with an output slurft made up 
of a screw 53, engaged with a nut screw 54, mounted 
on the second pin element 42, opposite to ttie first pin 
element 41 in the articulated quadrilateral 11 . The rota- 
tion of the screw 53 determines the sikiing of the nut 
scnew 64 on the screw 53 itself and consequently the 
variation in length of the drive memt^er 12, a length 
whkii is considered between the motor 52 fixed to ttie 
pin element 41 and the nut screw fixed to tfie opposite 
pin element 42. This variatkm in length of the drh^ mem- 
ber 12 in tum detenmines a corresponding defonmatkm 
of the artfeulated quacfrilateral 11 . 
[D033] The nut screw 54 comprises a tubular t>ody 
541 , threaded intemally and engaged with the screw 53, 
arKitwopin portk>ns 542 and 543. opposite each other 
and perpendicular to the tut>ular t>ody 541 . The tubular 
body 541 is ck>sed at its end 544 and extends along ttie 
axes 1 3 such as to be able to receive the wh<de screw 
53 when the drh^ member 12 is in its maximum corH 
traction condition (Figure 2). 

IP03^ The assembling of the nut screw 54 in ttie ar- 
tk^ulated quadrilateral 11 is obtained in ttie foik>wing 
manner. The connecting rod 22 has two wings 221 and 
222 whk:h surround the amns 241 and 242 of ttie con- 
necting rod 24, whk:^ in tum surmund the two pin por- 
tions 542 and 543 of the nut screw 54; the pin element 
42 consists of two pins 421 and 422, each inserted In 
holes formed along tfie axis 32 in the elements 221 . 241 
and 542 and 222, 242 and 543. respectively. 
10035] In aocordancewith the Inventkm, the drive axis 
13 substantially intersects the pin axis 31 and the pin 
axis 32. by this meaning that the cfistance t>etween the 
drive axis 1 3 and the pin axis 31 is less than the diameter 
of the pin element 42. In a preened solution, moreover, 
the drive axis 13 perfectly intersects the pin axis 31 or 
the pin axis 32 or both, by this meaning that ttie distance 
between said axes becomes minimal and oonrvHises 
Just the typical tolerances of mechanteal processings. 
|P030] In the coupling t>etween the motor 12 and the 
artkxjiated quadrilateral 11a degree of freedom is pro- 
vkJed, that is at least a relative movement - even modest 
- is allowed t)etween the motor 12 and ttie artk:ulated 
quadrilateral 11. In ttie example of figures 1-5 such a 
degree of freedom Is obtained by leaving a small clear- 
ance between the nut screw 54 (more precisely Rs two 
pin porttons 542 and 543) and the wvings 241 and 242 
of the connecting rod 24, so that the nut screw 54 can 
move in the directton of the axis 32. This clearance can 
be better seen in the enlarged figures 4 and 5, which 
show two different positions of ttie nut screw 54, possi- 
ble due to ttie aforementkmed clearance. In analtema- 
th^e verston. not Illustrated, the degree of freedom can 
beprovldedforesee&ngthat the screw 53 be distinct from 
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the drive ehaft 62 and connected to it tiuough a Hooko's 
joint. In any ca$e, the aforementioned degree of free-* 
dom prevents snmll mieaiignmcnta betweon the paits 
from causing hamtful mechanical stresses, which are 
potential sources of malfunctions or even tneakdown. 
[0037] Figures 6-8 show another actuator device 100 
for a bicycle gear-shift, sImOar to the actuator 10 of fig- 
ures 1-5, but in addition provided with a mechanical 
fuse, Fbrthesakeofsimpllcfty, there will be descra>ed 
only the parts of the actuator 1 00 which are different (or 
rather additional) with respect to the actuator 10; parts 
and elements of the actuator 100 that conrespond to 
parts and elements of the actuator 1 0 shall t>e Indicated 
with the same reference numbers used earlier. 
IP038] The tubular body 541 of the nut screw 54 is not 
intemafly threaded, but rather it is provided vnth a tubu- 
lar bush 545, which Is internally threaded and is en- 
gaged with the screw 53 of the motor 52. The bush 545 
is forcefully inserted into an axial receiving seat 546 
formed In the tubular body 541 ; the outer dimension of 
the bush 545 artd the hnn&r dimension of the seat 546 
are car^liy chosen so that tf»e force with which the 
t>ush 545 can be removed from the seat 546 has a pre- 
determined value. In any case, to guarantee the impos- 
sibll&y of rotation of the t>ush 545 in the seat 546 ft is 
possit>le to provide that at least one of the contact sur- 
faces Is axially scored (such a scoring Is only shown in 
figure 8). 

10039] figures 6 and 7 show how. In the case of a 
imock according to the arrow U (typk^al knock in the case 
of a bicycle faHrng, with the actuator devk:e 1 00 mounted 
on it.), the bush 546 withdraws from ttie seat 546, thus 
absorbing the knock and In such a way protecting the 
motor 52 and the other elements of the actuator. The 
aforementtoned coupling with calibrated Interference 
between ttie bush 545 and the seat 546 thus constitutes 
the mechanteal fuse. It shouM be noted that the correct 
operating condltkm can easily be reset by taking the 
bush 545 k>ack into the seat 546. 
P>040] In an alternative solutk>n, not shown in the fig- 
ures, the nnechanical fuse can consist of a coupling with 
calftirated interference between the motor 52 and its 
support 51 . This solutk>n does not require an adcfitional 
piece (such as the bush 545 of the solution above illus- 
trated), but on ttie other hand it requires a control of the 
constructhre tolerance for the outer size of the motor 52, 
whfeh usually is not necessary. 

10041] Another alternative sohition, rnA illustrated. In 
the case in whteh the degree of freedom is obtained 
through a l-tooke's joint, is that of provkiing a coupGng 
with callbrBted interference on such a Joint, on tbe side 
of the drive shaft 52 or of the screw 53. 
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Actuator devk» (10. 100) for a bteyde gear^ift. 
corr^rising 



an artteutated quadrilateral mechanism (11) 
wfth four connecting rods (21. 22. 23. 24) 
hinged together according to tour pin axes (31 , 
32, 33, 34) by four pin elements (41, 42. 43. 
44). In which the first connecting rod (21) is In- 
tended to t>e integrally fixed to the bk^yde 
frame, the second connecting rod (22) is oppo- 
site to the first connecting rod (21 ) fai the artfo- 
ulated quadrilateral (11) and Intended to be 
fixed to a support for a gear-shift derailleun 
a motor memt>er (12), having a variable length 
according to a drive axis (13) and ac^e be- 
tween two opposite pin elements (41. 42) to 
move ttiem towards and away from each other 
defonning the artk:ulated quadnlaterai (11); 



In that 



the drh^ axis (13) substantially intersects the 
pin axis (31. 32) of both the two pin elements 
(41 . 42) between whk:h the drhre member (12) 
is active. 

. OevKe according to daim 1 , In «vhich ttie drive axis 
(1 3) perfectly friterseds at least one of the pin axes 
(31. 32) of the two pin elements (41. 42) t>etween 
which the motor men4>er (12) is active. 

. Devfce according to daim 2. In whfeh the motor 
member (12) comprises an electric nxytor (52) 
housed on a support (51 ) mounted on a first (41) of 
the pin elements, a screw (53) arranged axially 
atong the drive axis (1 3) and put into rotatton tyy the 
electrfc motor (52), a nut screw (54) eng^ed with 
the screw ^) and fixed to a second (42) of the pin 
elements opposite the first (41), wherein tiie drive 

axis (13)perfectiy intersects the axis (32) of theseo- 
ond pin element (42). 

Devk» according to dami 3, in whk:h the connect- 
ing rods (21 , 22. 23. 24) have a substantial widttt in 
the direction of ttie pin axes (31. 32, 33, 34), wfth 
such a width defining an internal space in the artk:- 
ulated quadnlaterai (11), wherein the motor mem- 
t»er (12) is annanged inside such an intemai space. 

Oevtee according to daim 4, in whk:h the nut screw 
(54) comprises a tutHjIar body (541 ) ttireaded inter- 
nally, and two pin portions (542, 543) opposite each 
oltier and peqaencflcular to the tubular l>ody (541). 

Devk» according to daim 5, in whfeh the second 
pin element (42) also con^>rises two opposite pins 
(421 , 422), each inserted )x\ hinging holes fomied fri 
the connecting rods (22, 23) converging in the sec- 
ond pin element (42) and in the pin porttons p42, 
543) <rf the nut screw (54). 
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7. Device according to claim 3, in which the connect- 
ing rods (21, 22. 23, 24) have a sub^antial exten- 
sion in the direction of the pin axes ^1. 32, 33,34), 
with such an extension defining an intennal space 
of the artictilatedquadrilaterBJ(ll), wherein the mo- 
tor member (12) is arranged outside of such an in- 
ternal space. 

a. Device according to daim 3, in which a degree of 
freedom is provided t^etween the motor (S2) and the w 
articulated quadnlateral (11). 

9. Device according to daim 8, in which the degree of 
freedom is provided by a dearance which allows the 
nut screw (54) small movements in the direction of is 
the axis (32) of the second pin element (42). 

10. Device according to daim 8, in whbh the degree of 
freedom is provided tiy a Hooke*s Joint between the 
screw (53) and the motor (52). 20 

11. Device according to dafrn 5, in which the tubular 
body (541 ) of the nut screw (54) is dosed at one <rf 
its ends (544) and has a length such as to receive 
the screw (53) during the maximum contraction of 2s 
the motor memtier (12). 

12. Device according to any one of the previous daims, 
comprising a mechanical fuse in the coupling be- 
tween the motor element (12) and ttie articulated so 
quadrilateral nDechanism (11). 

13. Device according to daims 3 and 12, in which the 
mechanical fuse comprises a coupling with caiitrnt- 
ed interference t>etween the electric motor (52) arKi as 
its support (51 ), such as to allow relative axial move- 
ments only when a predetermined retaining stress 
Is exceeded. 

14. Device according to daims 3 and 12, in which the ^ 
mechanical fuse comprises a coupling with cafibrat- 
ed interference between a threaded bush (545) en- 
gaged with the screw (53) of the motor (52) and a 
receiving seat thereof (546) in the tubular element 
(541)ofthenutscrew(54),8uchastoallowrelathfe 45 
axial movements only when a predetermined hold- 
ing stress is exceeded. 

15. Device ax»rding to daims 1 0 and 12, in which the 
mechanical fuse comprises a coupling with cam>rat- so 
ed interference between the Hoolce's Joint and at 
least one among the motor (52) and the threaded 
screw (53). 

16- Device according to any one of the previous dairm, ss 
in which the drive axis (13) perfectly intersects the 
pin axis (31 , 32) of both of the two pin elements (41 , 
42) between which the nwtor member (1 2) is active. 



17. l!>evlceaocordIngto any <me of the previous dafrns. 
In which the articulated quadrilateral (11) is an ar- 
ticulated parallelogram. 
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